
flows. Requirements for more or less cloud cover may have to be

evaluated in terms of the military target goal for the season.

Special eases of cloudiness will also occur in the vicinity of

large urban areas such as Hamburg (within 60 miles of the FEBA——Fig .9).

The cloudiness here is exaggerated by the addition of pollutants

generated by industry and home heating . The effects of this heat-

ing and pollutant expulsion are noted after the work day has begun;

i.e. maximum “cloudiness” occurs at 0900—1100 hours. And the out-

cas ts of this cover may be no ticed far  eas tward of the city,  de-

pending on the upper air wind velocity and its dispersive effect.

A quick scan of the char ts for  the several stations west and
east of the NATO/WARSAW Pact borders will show that peak precipita-
tion , peak temperature and minimum low cloudiness occur together.

Maximum cloudiness precedes the winter season’s tempera ture lows ,
and , most of the time, is associated with the months of minimum

precipitation.

3.7 Cloud Dimensions/iiertical

A quick perusal of the appended char ts f or areas within 60

miles of the anticipated FEBA confirms the high probability of

winter incidence of low cloudiness over a wide area. This proba-

bili ty moun ts towards the nor thwes t and decreases only modes tly

into the south and southwest. USAF bases are located in this latter

section. The presence of this cloud cover is then almost inescap-

able. Its handicap to flying operations is principally a f unc t ion
of cloud base height , thickness , tops , and prevailing visibility in

the ground—to—cei l ing  space.

Fog, due to clouds touching the ground or produced by radia-

t ion , is found about 30 days of the winter in the northwest; about

20 days over most of the remaining West Germ an area.

Fogs and low clouds with low surface visibilities will either
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close down or slow up landing and take—off procedures at NATO air

bases. Average annual low cloud base height over Germany runs

about 2500 feet .  Restricting the averaging process to the worst

season , winter , the average base height moves downwards to 1500

feet.  Variations from this average often yield lower ceilings

which approach flying minimums. These condi tions have occurred

frequently enough so that weather modification (fog and cloud dis—

persal) has been considered at USAF bases to alleviate the risk of

shutdown at critical periods.

Low clouds of stratus and stratocumulus over Central Europe

occur in two or three layers from 1000 to 7000 feet. Under ex-

ceptionally humid conditions they may be expected to merge and

produce a seemingly compact vertical continuum. This type of

cloudiness is the principal cloud formation overrunning Germany .

Figure 10 is intended to show that the cloud cover~
5
~ of Cen-

tral Europe is generally found at low altitudes . Most of it is

below 10,000 feet. Above this level air operations have a high
probability of finding clear skies except in the vicinity of storm

centers and frontal zones. Here build—ups of alto—cumulus or

towering cumulus can be expected . Alto and cirro—stratus are

found above 15,000 feet but seldom in extended coverage. Recalls

of B—l7 and B—24 missions at 30,000 feet during World War II be-

cause of large cumulus types or dense high cloudiness were ex—

tremely rare .
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SECTION 4

CLIMATE AND MILITARY OPERATIONS

4.0 GERMAN CLIMATE AND MILITARY OPERATION S

The weather statistics are undeniable : Germany is heavily be—

clouded in winter. The seasonal shift of storm center tracks a—

cross Central Europe practically guarantees an omnipresent cloud

swatch across the latitudinal thickness of Germany. Observations

of many years record the rapid succession of one storm center after

another so that a continuous band of cloudiness , from England to

Russia, overruns the longitudinal spread of Germany for days into

weeks, several times during the winter half year. Military opera-

tions during the winter months can be more beset by clouds than

relieved by their absence. This is a prolonged environment a

weather sensitive air power must face; it also affects the ground

forces and the terrain on which they must maneuver. A survey of

the military history of Europe will show, however,that this weather

has an unbalanced effect on the operations of air and ground forces.

4.1 A Weather Sensitive Air Power

Reconnaissance/Bombing: Low cloudiness, in all probability,

will not impede flight above 10,000 feet altitude. The continued

presence of an extended water vapor barrier will , however , deny

high altitude reconnaissance by visible, optical , and infra—red

means. Attenuation of radiation at these wavelengths also negates

precision bombing from above the cloud layers. Recourse must be

found in water—vapor—penet ra t ing  detectors : radars . Consequently,

imagery will  be of coarser resolution or will require a refined

in terpre t ing  capabi l i ty ;  bombing will be on a grosser scale or be

singularly restr ic ted in a f ield of many individual ta rge ts  or

small groupings of targets of variable importance (e.g. a burning

or dead tank masked by clouds will look no d i f f e r e n t  than a live
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tank to a probing, airborne radar) .

Environment for Air Tactics: It seems reasonable to expect

that air operations at low altitudes would merit consideration

during periods of prolonged cloudiness enveloping a NATO/WARSAW

Pact conflict. This paper does not presume to venture into a dis-

cussion of air tactics beyond mere indications of the influence of

an environment on air operations.

Low ceilings introduce several hazards to air operations where

visual contact is a requirement . An optimally camouflaged aircraft,

under leaden skies, with a high angular velocity over a ground

point becomes a problem for detection from the ground. The prob-

lem of detection applies reversibly to the pilot. Illumination and

visibilities under low ceilings are also low for picking up and

lining up low contrast targets, numerous as they may be. The ne-

cessity for visual operation, however , confines the aircraft to the

ground to cloud base channel . In fact , the constriction may be more

narrowly limiting to the upper portions of the channel for the

pilot ’s best vantage position on a visual target run. This envi-

ronmentally enforced channelling reduces somewhat the burden of

radar tracking from the ground for directing both AAA and small

arms fire.

A cloud deck under which aircraft gain some protection from

overhead intercept ing a t tacks  will also suppress free—wheeling

maneuverability of large numbers of close air support aircraft.

The risk of collision in high density traffic requires a visual

contact range in keeping with air speed and turning radius . Low

clouds immediately reduce the vertical dimension of this visual

space.

Reorganization of the air s t r iking  force  at remote distances

where greater visible space in the hor izonta l  plane is available
-. 
will reduce the pressure of the attack . Controlled patterns of
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attack out of this recovery area imply a target of opportunity

chase or intelligence—governed targetting in a fluid order of bat—

tle. In either case the returning aircraft must pop—up again into

the constricted vertical space beneath the clouds to locate the

target. The problem of visual target detection reasserts itself

on each aircraft within a laminar region practically pre—defined

by ceiling and visibility for intense ground fire barrages.

A solution to the ground—cloud constriction problem may be a

pull—up above the clouds for regrouping or reinstituting an at-

tack. This poses a dilemma. First , the vulnerability to SAN ’s and

air—launched missiles increases in the clear airspace above cloud tops

where infra—red seekers can emerge to operate efficiently. Second ,

this airspace is equally clear to enemy air should they choose to

cover the zone for strikes on aircraft penetrating the cloud tops.

A good portion of the attacking au power can be harassed in its

reforming, become absorbed in a defensive air battle , or badly

co—mingled with the air cover so that they are virtually extrac ted

from support of the ground action.

The massive ground attack beneath the clouds presents a some-

what different scenario to fighter aircraft than did train—busting .

One—on—one attacks on a tank within a moving army carry with them

a cost—ineffective risk where heavy mobile air defense is organic

to tha t  army . To be effective single or multip le air strikes will

require target intelligence. The scope of the anticipated battle

area virtually demands a broad but detailed overview of intell igence

in a most readily interpreted form. In most cases this should be

ob tained from visual sightings , optical or infra—red imagery from

spotting aircraft , RPV’s or low altitude reconnaissance aircraft.

Unfortuna tely, a winter season of low ceilings, poor visibili ties ,

abetted by ground forces ’ air defenses can make such intelligence

gathering spotty or futile. An ultimate ctrnsequence of low cloud 

-~~~~~~-- -____



ceiling may be a drastic curtailment of close air support because

of procedural or intelligence limitations. Advantage In a ground

opera tion may then be decided by the superior ground force alone.
I t should be recognized tha t in mos t cases aircraf t require

lower ceiling/visibility minimums than do other weapons. Pur-

por ted ly , high speed a t t a ck  a i r c r a f t  need 1000 feet  and 3 miles
(6)

v i s i b i l i t y .  The new close air  support a i r c r a f t  were developed

for  an o p e r a t i o n a l  c a p a b i l i ty  of 1000 f e e t /l  mile v i s i b i l i t y  and are ,

at 200 knots , hopefully effective at 500 feet and 1 mile visibility.

These are specificat ions on the aircraft and do not appear to

incorporate human factors .

In contras t , the laser/EQ gtdded bombs of the S.E . Asian con-

flict require a higher altitude for target detection , and to insure

seeke r lock—on . Laser ranges to the t a rge t  of 10 ,000 to  50 ,000 f e e t

)‘ rie been used. The lower range , in Europe , would immerse the

pointing, circling aircraft very deeply in a hostile environment ;

the large r ranges would , more than like ly , f ind  the  a i r c ra f t  bur ied

in the low , winter cloud layers .

Summe r c loudiness  w i l l  not be discussed at length  since it

o f f e r s  fewer  imped imen t s  to  military f l ying. Ceilings of 1500 fee t

or less , much of it during morning hours , occurs abou t 10% to 20%
of the time over the total area; these are raised or dissipated by

heating during the day. Still , summer ceilings , in general , are
observed up to 40% to 60% of the time over large portions of Ger-

many . The average base altitude of such clouds , however , rises to

2500 feet. ~oreover , the c’oudiness does not form in persistent

extended layers . Solar heating develops a broken cumulus patternin g .

The sky coverag~’ r e q u i r t s r e p o r t i n g  of a c e i l i n g  but  aithouch these

clouds with frequent hrt ik-~ and h igher 
i ase heights mi ght perturb

t l l e V  W O U I  Ii n ot  ~OUe ral lv (let or I or~it .- m i i i  t arv operations. The more

importan t consideration rela te ,~ to t ho pr odi ‘t ion of winter weather

in this theater.
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PredIction in this case means improvement on the climatologi—

cal statistics as known by the opposing sides. An advantage can

be taken if the desired statistical probability is known to be

rising to the fore. Present day weather watch aided by detailed,

computerized weather observations and analyses provides for more

nearly accurate anticipation of advancing weather patterns . This

is further supported by satellite observations, through imagery

and/or atmospheric probings to the ground , which allow better

judgement that weather is setting in that would favor or void the

launch of a military operation , an impulsive thrust , an cver—

whelming advance , or a campaign.

4.2 Terrain Sensitive Ground Force

A weather dependent aspect of military operations is traction—

ability. This is the capability of a soil to support the passage

of heavy vehicles. Seasonal variations in tractionability are

closely governed by soil type and soil moistu e content . A soil

may be very permeable to water falling on or flowing over it. As

permeabali ty  decreases a water table is mainta ined at levels that

approach the surface more closely with soil of a greater moisture

retention capability. Moisture retention close to the bearing sur-

face then decreases if the surface water is not replenished fre—

quently and if a good ra’e of evapo—transp iration exists.

It has been suggested that the NATO/WARSAW Pact border region

can be divided rather grossly into three types of soil. A narrow

northern strip along the Baltic Sea coast is sandy. This fringe

area gives way quickly to a glacio—lacustriiie plane which extends

south of the Celle. Just below Hannover , the thrust—folded and

contorted bedrock hills of the Harz mountains begin to rise 4.nto

the Bohemian massif.
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1.

Sand is extremely permeable to moisture. Its trafficability

is not a serious problem to properly equipped vehicles. In fact,

it improves with rainfall.

The gently rising plain area contiguous to the sand fringe is

i~~SS permeable to water and does begin to support a water table

c~~ se to its surface. Moisture added to the surface before evapo—

transpiration has had a chance to work will lead to a plasti iL v

under repeated heavy traffic; a long lasting mud will be produced

by traffic almost immediately following heavy rains.

The grani tized , sedimentary mineralized composition of the

bedrock mountains does not succumb to muddiness quite so readily

under modest rainfalls. However, the high , wide basin regions can

overlie su r face  water  tables with a clayey toç soil and y ield muddy

condit ions under a heavy burden of armored equipment.

This subject is doubtlessly more complicated than sketched

above especially where a long river and mountainous border region

can exhibit macroscopic area differences in juxtaposition to one

another .  It is a par t icular  topic within the mission scope of

Waterways  Experiment Sta t ion , Corps of Eng ineers , U.S. Army at

Vicksburg,  Miss .  This organizat ion has produced a detailed anal y—

sis~
7
~ of the various categories of soil moisture conditions in

Poland showing how they change from month to month as a result of

climatic  var ia t ion , and how they apply to t r a c t i o n a b ili t y  condi-

tions . Because the  scope and level of this detail for German soil

has not  been readi ly  avai lable  a comparison by analogy might  be

use fu l .

On the sane European coastal p la in , the Germans found  no i mp~- d i  -

mont to armored traffic through Poland in late summer where the

-~~~~~~ - - -~~~~~~~
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